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INOUEetal:" 
Appl.No. 09/810,466 
April 16, 2004 

REMARKS 

This is in response to the Office Action dated November 20, 2003. Claims 1-60, 
100, 113, 123 and 131 have been canceled. Thus, claims 61-99, 101-112, 114-122, 124- 
130 and 132-140 are now pending. 

Formalities 

Regarding the IDS mentioned in paragraph 2 of the Office Action, the references 
requested by the Examiner are attached hereto. In particular, JP 2822983 (w/partial 
translation) and the Yamahara article submitted on July 15, 2003 have been re-filed with 
this amendment so that the Examiner can consider the same. 

Additionally, another IDS has been submitted herewith. 

With respect to paragraph 3 of the Office Action, subject matter of claim 131 has 
been added to claim 121. Thus, the formality objection has been addressed and resolved 
in this regard. 

Claim 61 

Claim 61 stands rejected under 35 U.S.C. Section 103(a) as being allegedly 
unpatentable over Yamahara in view of Maekawa, Jones, and Etori. This 4-way Section 
103(a) rejection is respectfully traversed for at least the following reasons. 

Claim 61 as amended requires liquid crystal display device which utilizes at least 
light from a backlight to display images .... an antiglare layer provided on a viewer side 
of one of the pair of polarizers which is provided closer to a viewer; wherein the phase 
compensation element comprises indices of refraction na, nb and nc, and directions 



-22- 



INOUEetal.* 
Appl. No. 09/810,466 
April 16, 2004 

corresponding thereto, wherein na>nb and nc>nb, wherein the direction corresponding to 
nb is inclined .... a haze value of the antiglare layer is equal to or greater than 15 and a 
value of transmitted image clarity of the antiglare layer is equal to or greater than 10 as 
measured with an image clarity meter in which a width of an optical comb is 0.5 mm, and 
wherein the antiglare layer has an internal scattering layer and a scattering surface." In 
other words, claim 61 clearly requires a combination of both: (a) the use of an antiglare 
film having a haze value of at least 1 5 to achieve excellent image clarity, in (b) an LCD 
which uses a backlight to display images (e.g., light from the backlight passes through the 
LC cell to display images). For purposes of example and without limitation, example 
transmissive-type displays are discussed in the instant specification at page 14, lines 17- 
26. The use of an antiglare film having a haze value of at least 15 in a backlight inclusive 
LCD is not disclosed or suggested by the cited art. 

The Office Action relies solely on Etorifor a haze value of at least 75 . However, 
Etori relates only to reflective type LCDs. The only reason Etori uses a haze value of at 
least 30 is to improve reflection characteristics of reflective type displays (e.g., col. 1, 
lines 6-11; and col. 5, lines 1-11). Etori explains that the high haze values used in Etori 
are advantageous because such high haze values "make it possible to obtain an extremely 
high reflective index for diffused light when the obtained front scattering film 5 is 
laminated on an object exhibiting mirror reflection, and thus the white state of liquid 
crystal display using a mirror reflection board as a reflective layer can be made closer to 
paper-like whiteness" (col. 5, lines 1-11). 
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Thus, it will be appreciated by the Examiner that the only reason why Etori uses 
the high haze values is because of the reflective nature of the display. Etori confirms this 
by explaining that the purpose of the antiglare film in Etori is for "heightening the 
aluminum reflectance Y" of the reflective layer to make the white state white like paper 
(e.g., col. 13, lines 7-9). 

In view of the above, it is clear that Eton's high haze values are only applicable to 
reflective type LCDs. One of ordinary skill in the art would never have used the antiglare 
film with high haze values of Etori in displays using backlight(s) such as in Yamahara 
because Etori's anti-glare film is specifically designed to increase aluminum reflectance 
Y in reflective displays - and is not applicable to displays using at least transmissive light 
like Yamahara. Accordingly, claim 61 as amended clearly defines over the cited art, and 
the Section 103(a) rejection should be withdrawn for at least the aforesaid reasons. 

Other Claims 

Independent claims 79, 94, 108 and 121 also require a backlight and/or 
transmissive light, in combination with a haze value of at least 15 . As explained above, 
the cited art fails to disclose or suggest this combination required by these independent 
claims. In particular, Etori's high haze values are only applicable to reflective type 
LCDs. One of ordinary skill in the art would never have used the antiglare film with high 
haze values of Etori in displays using backlight(s) such as in Yamahara because Etori's 
anti-glare film is specifically designed to increase aluminum reflectance Y in reflective 
displays - and is not applicable to displays like Yamahara. 
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Additionally, with respect to claim 121, Jones uses an internal diffusing layer on 
the inside of the cell between the liquid crystal layer and the substrate. In light of Jones' 
teaching of an internal diffusing layer, one of ordinary skill in the art would not have 
been motivated to have provided a layer with a scattering surface on the viewer side of 
the front polarizer. In other words, Jones teaches direction away from the invention of 
claim 121 in this regard, as Jones teaches away from providing an antiglare layer such as 
that of Maekawa on the viewer side of the front polarizer. Thus, the Section 103(a) 
combination should be withdrawn for yet another reason in this respect. 



For at least the foregoing reasons, it is respectfully requested that all rejections be 
withdrawn. All claims are in condition for allowance. If any minor matter remains to be 
resolved, the Examiner is invited to telephone the undersigned with regard to the same. 



JARxaj 

1 100 North Glebe Road, 8th Floor 
Arlington, VA 22201-4714 
Telephone: (703) 816-4000 
Facsimile: (703) 816-4100 



Conclusion 



Respectfully submitted, 




By: 
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compensation dims and the LCD wayimuiated using the 
•i x i. method proposed by Berreman. ' 

3. Results and Discussion 

Since :he WV Sim is 1 stacked structure consisting of a 
hvbrid-aiigned discotic layer and a TAC dim. it is 
aoorooriate co reaard the WV dim as a biaxial opucai 
inoicathx as shown in Fa. 3 where no. no and ne indicate 
:he refractive indexes of each axis. Under this assumption, as 
shown in Fa. a. we can obtain :he optical charsctensocsor 
the WV dlrnbv transmission eilipsometry measurement, me 

;m was set with the inclination direction or" the optica 
indicatnx in Fa. 3 perpendicular to the rotation axis of the 
dim. and the curve of retardation versus polar anaie was 
measured. The =oiar anaie is equal to the incidence angle 
one the v.ewina anaie. We can calculate tne optical 
incicatnx •.vmer.'.s -lowest to the measurea .rata aa>eti on 
the measurement result. In this way. the biaxai optica; 
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indicatnx which is shown in r:g. - :s serves. 

As ,hown in F.g. -. Sneii's law obtains for :r.e S wave 
light as: 

t 5 • sin = iin ' y -"- ' 1 ^ 

where *. is the retrace index of the S wave iignc. ys is the 
anaie of refraction of the S wave light, ana :s tne 
incidence anaie. As shown in Fas. 3 anc -. no is 
customar.iy the retractive index of the 5 wave liant. ano it 
is expressed as: 

rtj — no. 

For the ? wave light. SneU's law obtains as shown in F.g. ±. 
and the retractive index of the ? wave light is expressed oy 
functions constructed from the angle of refraction or tne . 
wave light rir ? > and the angle of inclination :r the opucai 
indicatnx 'tfv 
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where r, is the refraction index of the ? vave liar.t. Then 
sqs. «!). >Z). ano ■■}) are soivea >imuitar.eousiy. Tne 
re'rracr.ve index of S wave and ? -vave liar.t. the anaie oc 
refraction, and the retardation versus poiar anaie are 
ootained as shown below. 

active index of the 5 wave light: '' S = r». Retractive 
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shows the results of calculation .a, and expenmenub) ; or 
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viewing angle. the results of the calculation and experiment 
ore in good agreement. Therefore, as shown in Fg^3. this 
means chat :he simulation for :he mode: of the TN-LCD with 
the compensation film which is regarded as uniaxial negative 
birefringence is found co be suitable, and this finding shows 
thai the optical characteristic of the compensation film is the 
inclined optical indicatrix which has uniaxial negative 
birefringence. Also, the calculated iso^ontrast ratio curves 
agree well with the results of ;he experiment. 

Next. the compensatory mechanism is clarified using the 
simulation :echnicue. The V-T curves shown in Fgs. 10 and 
£ 3 were calculated. The change of :he '/-T curves observed 
rrom a viewing anaie of 50* : is shown in Fig. 10. where the 
range of i values V:0 o at .? iB = 100 run ore used as the 
optical parameters of -he compensation film. Figures 10(a)- 
lOfci show che results for :he upper. :he right, and the lower 
directions, respectively. !n case of the conventional TN-LCD 
and :he TN-LCD with the compensation film, che opticai 

aracteristics of :he left direction are similar to the 
characteristics of :he right direction. In :he upper direction 
[see Fig. !0(aii. the hiaher the angle of inclination the 
higner ~ne contrast ratio, because light leakage or the on- 
state TN-LCD is ^ucoressed by -he angle or inclination **\ 
In the -gnt direction : >ee rig. 10* 3 m. aitr.ough the change :> 
slight. :ne crav-.cuie .version :s decreased :n relation :o 



increases in the angie of inclination -.*V In the lower 
direction [see rig. 10(c:|, cs >hown by :r.e arrow, the 
improvement of the gray scaie '.aversion changes as a result 
of increases in the angie of inclination -.4). r.gure 1 1 shows 
the viewing angles coward the optical mcicatnx or the 
compensation film I (see Fig. Z). When the angie of 
inclination id) is increased, there are changes :n the elliptic 
planes rrom the viewing angles. These changes, based on 
Rg. I 1. are shown in Fig. 11 Figures llii) and ll'bi show 
che elliptic planes of the optical indicatnx which ere viewed 
from che directions iai and ..A respectively. !n compensa- 
tion film I . the changes of the elliptic planes :n the upper and 
right directions are the same, and the change cf the elliptic 
piane in the left direction is the same as in the lower 
direction. The azimuths of the effective slow lxes shift 
mainiy in relation to shirts in the angie of inclination 
even thoush the effective retarcanon values change little. 
Therefore." che amount of poiantted lignt emitted througn 
compensation film I is changes by means jf shirts of the 
fective siow axes in bocn compensation riim ! and 
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rig. II Schetnaue cemcaons showing .nuts of ii» suioiic puns ot •.•» 
ooocai uMicanx :» (damn :o ihiits a tne angle ot :nc.mauon ot 
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shown in Eg. U. Figures Wal and 1-Ub) show the eUiptic 
planes of the ootical indicatrix which ore viewed rrora the 
direcaons fa) and respectively, la compensation Sim 1. 
the changes at die elliodc planes in the upper and nght 
direcaons are the same, and the change of the ellipuc plane 
in the lea direction is the same as in the lower direcaon. It 
can be discerned that the azimuths of the effective siow axes 
shift little, but that the effective retardanon values change 
mainlv in reiauon to changes in the value of retardaaon i R,„ } 
as shown in Fa. Wai. Thus, the ellipticity of the elliptic 
plane is decreased as shown bv me arrows laj m Fig. 1-Wa). 
When the eilioncity equals I. the elliptic plane becomes 
circular. The ootical properties of the TN-LCD as a wrote 
are comoensated bv :he amount of polarized hgnt tnat is 
emiaed 'throuah comoensation Aim I. This is achieved oy 
chanaes in bom comoensation dim L and compensanon rum 
I. In the uocer and horizontal directions, the V-t curves 
chanae is shown in Figs. 13«-' and ijibi. because tne 
amount of solarized '.iant emitted through compensanon aim 
1 can be "changed. However, rig. l^bi shows that the 
effective rstzrcaticn values and the cztmuchs ot the effective 
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Title of the invention: Transmission Type Liquid Crystal 
Display Device 
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( Page 5 , paragraph [0027] ) 



is used, it sometimes happens that the polarization states of 
light rays with various wavelengths incident from an inclined 

10 direction depends highly on the interaction between 
birefringence of the TN liquid crystal and that of the phase 
film, whereby a coloring (yellowish or bluish coloring) 
phenomenon sometimes occurs. Even in this case, the 

diffusing effect of the optically diffusing layer can 

15 suppress the occurrence of the coloring phenomenon. The 
phase film may be provided between the active matrix 
substrate 104 and the polarizing plate 102. The optically 
diffusing layer 109 is a sheet which can refract or scatter a 
light ray, such as a microlens sheet having fine lenses, a 

20 lenticular sheet, a sheet including fine particles, a light 
diffusing sheet having a surface with randomly formed concave 
and convex profile, a sheet having a internal refractive 
index distribution, a diffraction grating layer, or the like. 




[0027] 



In addition, in the case where the phase film 108 
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